Typically, research in this area often uses a variable-centered approach that compares the 1 structure of physical self-concept across elite athletes and physical education students (e.g., 2
Marsh et al., 1997), age and sex effects (e.g., MaÔano, Ninot, & Bilard, 2004), and PE major and 3 non PE major students (e.g., Chung, 2003) . Recently, Marsh and his colleagues (Marsh, Lȕdtke, 4
Trautwein, & Morin, 2009) propose the use of latent profile analysis (LPA) to explore a person-5 centered approach to the study of multi-dimensional aspects of academic self-concept. Using this 6 approach, homogenous grouping of students with similar profiles of academic self-concept can 7 be identified and the profiles can then be validated across different correlates. 8
LPA focuses on grouping individuals with similar characteristics based on the values on 9 the indicator variables. It is similar to the traditional cluster analysis methods. However, cluster 10 analysis is an exploratory and LPA is a model-based approach whereby the researcher can 11 hypothesize a statistical model for the population from which the sample is drawn. The results of 12 the LPA provide the statistical likelihood of each variable and the probability of the group 13 membership and there are several fit indexes that allow model comparisons and informed 14 choices can be made (Marsh et al., 2009 ). Thus, LPA is a better approach for profiling 15 individuals, compared to the traditional cluster analysis. 16
The back-translate English version was compared with the original questionnaire. Both 1 translators are experts in sport psychology. Participants' responses to each item were scored 2 using a 5-point Likert scale ranged from "strongly disagree" (1) to "strongly agree" (5). 3
Physical activity participation. There were two items measuring the frequency of 4 physical activity participation and total number of hours per week involved in physical activity. 5
The frequency of participation ranged from 1 to 4 (1= occasionally, 2 = once or twice per week, 6 3 = three to four times per week, and 4 = five or more times a week). The duration of physical 7 activity participation was made into a 4-point scale (1 = less than one hour, 2 = one to three 8 hours, 3 = three to six hours, and 4 = more than six hours). 9
Data Analysis 10
In the initial analysis, the descriptive statistics and internal consistency coefficients of the main 11 variables were computed. We examined the internal consistency for each subscale of the PSDQ-12 S by calculating the rho's coefficients and alpha coefficients. A composite reliability coefficient 13 (rho) of greater than .60 is considered acceptable (Bagozzi & Yi, 1988), whereas alpha values of 14 greater than .70 is considered satisfactory (Nunnally & Bernstein, 1995 ). Cronbach's (1951) 15 alpha coefficients are based on the assumption that there are no measurement error covariances, 16 probably resulting in a bias at the population level (Raykov, 1998) . The use of the rho's 17 coefficient corrects for this "bias". Raykov (1998) has demonstrated that Cronbach's alpha may 18 over-or under-estimate scale reliability and for this reason, rho is now preferred and may lead to 19 higher estimates of true reliability. For convergent validity of the measures, we computed the 20 average variance extracted (AVE) values for each scale. The AVE index is a measure of the 21 shared or common variance in a latent variable, that is, the amount of variance that is captured by 22 the latent variable in relation to the amount of variance due to measurement error (Dillion &Goldstein, 1984) . This provides a measure of convergent validity, and a value greater than .50 is 1 considered acceptable (Fornell & Larcker, 1981) . For discriminant validity, the confidence 2 intervals of the latent factor correlation between each pair of factors were examined (-3 coefficients). If the correlations are significantly less than unity, discriminant validity of the 4 measure is supported (Bagozzi, 1981) . 5
We conducted a confirmatory factor analyses (CFA) on the 11-factor measurement model After the cluster profiles have been determined, a MANOVA was conducted using the 10 cluster as grouping variable and the frequency and duration of physical activity participation as 11 the outcome variables. This helped to verify the concurrent validity of the cluster solution. 12
Results

13
The mean scores, standard deviations, reliability coefficients, skewness and kurtosis for 14 the PDSQ-S scales are shown in Table 1 . All the PDSQ-S subscales had adequate internal 15 consistency of alpha coefficients equal or higher than .70, and rho coefficients higher than . 60. 16 This indicates that all the subscales had satisfactory reliability. Univariate skewness and kurtosis 17 statistics indicated that the observed variables in the main sample were approximately normal 18 (within  1.00), except for sports competence. In terms of convergent validity, eight out of the 19 eleven scales showed unsatisfactory AVE values. The results showed that several PDSQ-S 20 subscales were highly correlated with each other. The latent factor correlations and its 21 confidence intervals between each pair of scale are shown in The results of the latent profile analysis are presented in Table 3 . From the values of AIC, 6 BIC, and SSA-BIC, it can be seen that when the clusters increased from three to four clusters 7 onwards, there were only marginal decrease (less than 0.5% decrease in SSA-BIC). The entropy 8 values for all the models were greater than .70. The p values of the LMR for K versus K-1 9 classes were only significant for two-to three-group solutions. That is, the four-group solution 10
was not significantly better than the three-group solution. Based on the pLMR and values of AIC, 11 BIC and SSA-BIC, it was clear that a three-group solution was the best. 12 The results of the first ANOVA showed that the three clusters differed significantly in their 1 duration of physical activity participation, F (2, 741) = 34.49, p < .001,  p 2 = .08. Follow-up tests 2 using Tukey's HSD showed that Cluster 1 reported highest duration of weekly physical activity 3 duration, followed by cluster 3. Cluster 2 had the lowest score in the duration of physical activity 4 participation. The pairwise comparisons indicated all the differences among the three clusters 5 were significantly (ps < .05). Similarly, the results on the frequency of physical activity 6 participation differed among the three clusters (F [2, 741] = 65.39, p < .001,  p 2 = .15). Again, 7
Cluster 1 had the highest score in the frequency of physical activity participation, and Cluster 2 8 reported lowest physical activity frequency (see Table 4 ). The pairwise comparisons indicated all 9 the differences among the three clusters were significantly (ps < .05). 10
Discussion 11
The present study was designed to validate the PSDQ-S among Chinese adolescents and 12 to examine the LPA of the physical self-concept, measured by the PSDQ-S. In this study, we 13 examined the internal consistency, convergent validity, and discriminate validity of the subscales 14 in PSDQ-S. In terms of reliability, all the scales of the PSDQ-S were found to have adequate 15 internal consistency. In addition to Cronbach's (1951) coefficient alpha, we also computed the 16 "unbiased" rho's coefficients which also supported the reliability of the subscales. 17
The test of discriminant validity suggested that all the confidence intervals between the 18 scales of the PSDQ-S, except between sports competence and endurance, were less than 1.00. 19 Therefore, it was deeded discriminant validity of the PSDQ-S was generally supported. 20 However, the results showed convergent validity was not supported as AVEs of most of the 21 1 convergent validity, discriminant validity, and reliability. They also support the invariance 2 measurement models across different samples. This study uses a different approach to the test of 3 construct validity by calculating the CI of the latent factor correlations, AVE, and rho, and 4 provides support to discriminant validity and reliability of the PDSQ-S. However, there seems to 5 be some issues with convergent validity using the AVE approach. As this is the first study to 6 examine the AVE of the PDSQ-S, it suggests that replication studies are needed to further 7 examine convergent validity of the PDSQ-S. It should be noted that the multitrait-multimethod 8 used by Marsh et al. essentially uses the correlation coefficients of different traits and a large 9 sample size. The judgement nature of the MTMM means that different researchers could arrive 10 at different conclusions (Cole, 1987) . 11
The findings of the present study show that there are at least three groups of students with 12 unique physical self-description profiles. Two of the three clusters consist of more females than 13 males (Groups 2 and 3). Group 2 has about 85% of females with a generally low self-description 14 profile; they also had the lowest physical activity participation, compared to the other two 15 clusters. Group 3 is also a female-dominated group (69% females) with moderate levels of 16 physical self-concept. On the other hand, Group 1 is has more males than females. The typical 17 characteristic of this group is high in sports competence, strength, flexibility, endurance, 18 coordination, appearance, physical activity, general self-concept and self-esteem. Physical 19 activity participation is the highest among this group. The findings of the current study show that 20 the PDSQ-S provides a clear analysis of the unique characteristics of the participants. The LPA 21
shows a clear distinction in all the 11 factors of the PDSQ-S.
The current study provides evidence that PDSQ-S has adequate internal reliability and 1 discriminant validity. However, convergent validity of the PDSQ-S is questionable and there is a 2 need for more studies to investigate the psychometric properties of the PDSQ-S, particularly with 3 non-English speaking nations. 4 What is clear is that the 11 factors of the PDSQ-S provide three clear distinctive profiles 5 that possess unique characteristics and that the profiles could be differentiated by the levels of 6 physical activity level. Future studies could use the method LPA to design intervention 7 programmes suitable for each profile group (Donovan & Owen, 1994; Killoran, Cavill, & 8
Walker, 1994). There are a few limitations of the current study. First, this study is cross-9 sectional, it is not possible to provide information on trends. A longitudinal design would be 10 required. Second, the participants may respond to the questionnaire in a socially desirable way. 11
Finally, this study lacks objective measures of sedentary and physical activities. Future studies 12 need to consider other more objective measures such as the use of direct observations or 13 pedometers. Another possibility is to consider garnering information from other sources, such as 14 from parents, peers, and teachers to triangulate the findings. 15
In conclusion, the use of LPA in this study shows that it is useful in differentiate groups 16 of students with different physical self-concept. This will help in studying the defining 17 characteristics of important subgroups and consequently intervention programmes can be 18 designed to better target such groups. Given the multidimensional nature of physical self-concept, 19 studying such factors in combination may be fruitful. In each cell, first row = latent factor correlation, second row = SE of latent correlation coefficient, last row = correlation 90% confidence intervals within plus/minus two SE. 
